Na+/H+ exchange and aggregation of human platelets activated by ADP: the exchange is not required for aggregation.
Isolated human blood platelets, loaded with the pH-sensitive fluorescence dye 2',7'-bis(carboxyethyl)-5,6-carboxyfluorescein show cytoplasmic alkalinization upon stimulation with thrombin but acidification with ADP stimulation. In both cases a Na+/H+ exchange is activated. This can be revealed by the sensitivity of the induced pH changes to amiloride and to 5-N-(3-aminophenyl)amiloride (APA), known inhibitors of the Na+/H+ exchanger, and by a dependence on sodium in the external medium. ADP-induced platelet aggregation is not affected by omission of sodium from the external medium. Furthermore, aggregation is barely inhibited (less than 10%) by amiloride or APA at concentrations up to 50 microM while the Ki values in affecting the Na+/H+ exchange are 5.9 and 1.6 microM for amiloride and APA, respectively. Platelet aggregation is inhibited by amiloride or APA at concentrations higher than 50 microM, but this inhibition is apparently due to a secondary effect of the agents. It is concluded that platelet aggregation induced by ADP is not dependent on activation of Na+/H+ exchange.